Women in Global Health, Research in Gender and Ethics, and others [10] .
Given the inattention to gender issues in the literature on human resources for health, it is not surprising that little data exist on women in global health. This study aimed to collect qualitative and quantitative data from both women and men in the global health field on knowledge, attitudes, perceptions, and beliefs regarding opportunities and barriers for women's career advancement and seeking leadership roles in global health, as well as what can be done to address these barriers going forward. Specifically, our research questions were: 1) What are perceived barriers to women's advancement into positions of global health leadership? 2) What are perceptions regarding the role of gender bias in impeding career growth? 3) What are suggested solutions and pathways forward to improve female representation in positions of global health leadership?
Methods
This was a convergent mixed-methods, cross-sectional, anonymous, online study of participants, applicants, and those who expressed an interest in the Women Leaders in Global Health Conference held at Stanford University October 11-12, 2017. Respondents were solicited via email from the 783 individuals who expressed an interest in or applied to attend the conference and by distributing a link to the 424 conference participants. Conference participants were encouraged to distribute the survey link to colleagues, and a link to the survey was posted on the Stanford Global Health website and the Women in Global Health websites from October 12 to December 27, 2017. Due to the anonymous nature of the survey and the ability of individuals to forward the link, we do not know the total denominator for potential respondents, and thus we cannot calculate a precise response rate.
The survey was developed through a review of the KPMG Women's Leadership Study survey tool (KPMG. com/WomensLeadership), expert consultation with the 59 Women Leaders in Global Health Steering Committee, and an iterative process of item development, testing, and revision. The final tool included 26 questions, including 22 quantitative and 4 open-ended qualitative questions. (See Appendix.) Quantitative questions were designed to document perceptions of the current situation in global health leadership, whereas qualitative questions were designed to delve deeper into those perceptions and identify potential solutions.
Data were collected using Survey Monkey (www.surveymonkey.com), and respondents could complete the survey online at the time and location of their choice. The introduction included consent language informing participants that the survey was voluntary and data were being collected anonymously. All data were automatically collected and uploaded to the SurveyMonkey.com servers. Data were downloaded into Microsoft Excel (Redmond, WA), cleaned, and then imported into Stata 15.1 for statistical analysis or NVivo 10.0 for qualitative analysis.
Quantitative data included two main sets of outcome variables. The first was how respondents ranked a list of potential barriers to women's advancement in global health, and the second was whether respondents believed that gender bias had impacted their own career growth in global health. Respondents were asked to rank potential barriers as "one of the most important barriers", "somewhat important", or "not at all important", and choose three barriers they thought to be most important. Gender bias was assessed using reactions to the statement, "I personally feel like gender bias has affected my career growth in global health". Response options were "strongly disagree", "somewhat disagree", "neither agree nor disagree", "somewhat agree", and "strongly agree". Somewhat and strongly agree were combined to create a dummy variable in which 1 = bias impacted career growth and 0 = bias did not impact career growth.
Dependent variables included age, gender, country of origin (low-or middle-income (LMIC) versus high-income (HIC)), country of current residence (LMIC vs. HIC), race/ethnicity, marital status, employment status, career stage, type of employer, and leadership role (see Table 1 ).
Descriptive statistics were calculated, and bivariate analyses compared HIC respondents with respondents from LMICs. Bivariate analysis was also conducted comparing respondents aged 40 and under with those respondents aged 41 and over, as well as those who attended the conference and those who didn't. Multivariate logistic regression analysis was conducted to determine the factors associated with perceiving gender bias had impacted one's global health career growth. Given multiple comparisons, a p value of 0.01 was taken to be statistically significant. Per the Qualitative Data, all qualitative responses were read several times by two of the authors (CAM, NCA) and preliminary themes were identified. A codebook was developed, and the same two authors hand-coded printed transcripts. Hand-coding was double checked and imported into NVivo 10.0 by a third coder (JY). In the case of discrepancies, the three coders discussed the passages in question until consensus could be reached regarding the appropriate code. There were no discrepancies that could not be resolved. Once all data were coded, the codebook and original themes were revisited and discussed at length to identify overarching themes emerging from the data. Themes were then compared against quantitative findings to determine where qualitative data provided additional or contradictory information. The overarching theme of "potential solutions" was further sub-coded into individual solutions and meta-level solutions.
Ethical review: This study was reviewed and determined to eligible for non-regulated status by the University of Michigan Institutional Review Board (HUM00135881). Overall, quantitative data suggest that the leading barriers to advancement (in descending order) were lack of mentorship, challenges of balancing work and home, gender bias in respondent's home country, lack of female mentors, and lack of assertiveness/confidence. These barriers were universally agreed on by respondents from both HICs and LMICs. However, respondents from LMICs rated lack of opportunities, lack of funding for meetings and networking, safety concerns, travel requirements, work load, and lack of training significantly higher than their HIC counterparts.
Results
When these same barriers were stratified by age (40 and younger and 41+ years old), there was no significant difference between age groups across any of the barriers (data not shown).
Qualitative data corroborated the quantitative findings, yet suggested a slightly different ordering of the most prominent barriers. When ranked by the number of times an issue was mentioned in the qualitative data, the most prominent barriers (in descending order) were systemic/cultural factors including gender bias (mentioned 377 times), the need for mentorship/sponsorship (341 mentions), needing more support (185 mentions), issues surrounding work/life balance (137 mentions), and women's own characteristics (136 mentions).
Two additional issues were raised in the qualitative data that were not found in the quantitative data: first, that women of color and women from other marginalized groups face a double burden; and second, that women and men often have very different leadership styles, and the male model is considered normative. Public sector/government 35 (8. 
21.9(<0.001)
suggested that we need to move beyond thinking about individual-level changes and focus on addressing social, cultural, and systemic issues.
"Working abroad in countries with unequal views of roles for men versus women can be very challenging. If over and over you don't feel respected, it becomes very difficult to keep standing up for yourself."
Similar to the quantitative data, many respondents indicated that mentorship was critical to overcoming gender disparities in leadership.
"I would say the biggest challenge is the innate human tendency to mentor people who remind you of yourself. I have incredible bosses and colleagues who are men, and I do think they are genuinely interested in advancing women, but there are many moments where the opportunity to name a point person, or give a young scientist a speaking slot or new responsibility and they default to thinking of a young man for the opportunity."
The critical role of support for women interested in leadership roles was mentioned, including financial and nonfinancial support from men, from other women, and from institutions.
"I am as successful as I am today because I had men in power supporting me in front of others and noting my strengths and accomplishments for me. Without them, I wouldn't have been given the time of day."
Role conflict and issues surrounding work/life balance were also repeatedly described as a barrier to advancement for women. While these issues intersect with some of the systemic/cultural issues described previously, the issue came 
Need for Support
"There simply is not enough support from men. Men and the socialization of men to not actively integrate, support, or stand up for their women counter-parts has shaped an ethos where women's voices are consistently unheard." "(We need more) programs that support mid-career women. Most new programs are aimed at early-career or students, which is great, but that has to continue through mid-career to get women into the C-suite."
RoleConflictandwork/lifebalance
"Women will do anything for their families. If faced with a trying situation… career suffers." "Our biology for making and rearing babies who become global citizens, while truly unique and beautiful, is so time consuming.
There is a misconception that if women work outside the home (much more in some settings than other, very strong here in Mexico), they are neglecting their child rearing role and their children will be negatively affective by this. Social expectations and norms are so strong, and it is impossible to be everywhere and to do everything at once."
Women are our own worst enemies "I think for me currently, the biggest challenge is not extrinsic, it is intrinsic. I do not have the self-confidence that I can be a leader in this field yet and need to change how I act to change this." "I've (had) problems with other women thinking they support women in leadership but (are) actually undermining other women. It's a topic that is rarely discussed but if women are going to make progress we have to take a long hard look at how women do and don't support each other."
Additional challenges for women of color and other marginalized groups "Considering a woman's intersectionality (the other traits that work in combination to create bias (ageism, racism, genderism, etc.)) is also important to address so that as we work as women we do not recreate similar inequalities as historic systems have allowed."
Differences in male and female leadership styles "I think men and male-created institutions still define what a good leader (is) with a gendered lens. As a woman leading an organization…. I am judged according to a male-centric definition of leadership."
up frequently enough to warrant its own code. Participants from both HICs and LMICs voiced concerns.
"It seems like all the women I look up to as global health leaders are somewhat miserable because it is so challenging to both travel extensively for work and raise a family…As a young global health professional I feel a lot of pressure to choose -either to have a family and remain in a low-level role forever or decide not to have a family and pursue leadership positions."
At the same time, some respondents suggested that the issues for women should not be anchored in the roles of wife and mother, as many women eschew such roles and still face challenges in reaching positions of leadership.
"(I'd like to see) less about being mothers, wives, etc. etc. which is alienating for hard-working delegates unable to have children, LGBTQI delegates, unmarried, those who've sacrificed relationships for education and careers."
Participants disagreed over the extent to which "we are our own worst enemies", with some participants suggesting that women needed to be more assertive, while others bristled at the suggestion that they should be blamed for gender inequity in leadership.
"Women in my country lack guidance and mentorship, because they don't seek it fearing they are not good enough and having a constant fear of messing up." "It is not 'my' lack of assertiveness. Please stop blaming 'me'. I shouldn't have to be assertive to be treated fairly and have my expertise recognized, whether I am 5 years old, 50 years old, or 105 years old, whether I am male, transitioning, or female, regardless of my race or country of origin. It is about justice and fairness. I understand needing the skills to work in the system as it is, but do not blame me for not being assertive (because trust me, I am assertive)." Some respondents indicated that women need to do a better job of supporting one another.
"Most women don't like to mentor or encourage each other. Most of them have "Pull Her Down" Syndrome… never will they applaud someone's efforts but will always give negative comments which brings someone down."
One of the factors elucidated by the qualitative data that was not in the quantitative data related to the additional challenges faced by women of color and others in marginalized groups.
"I think the greatest issue is actually around women of color. We risk making the mistake of the overall western feminist movement by overlooking compound issues faced by people of different races or ethnicities or, for that matter, abilities, education, or sexual orientation." This extended to disciplinary biases, as well, as several nurses noted the struggle that the nursing profession has had in placing leaders in coveted global health leadership positions.
The final factor identified in the qualitative data that did not appear in the quantitative data focused on intrinsic differences in leadership styles between men and women.
"(There are) expectations that to be a leader you have to lead like a man (this comes from men AND women). (There is also a) lack of recognition that women's softer skills are valuable. Instead they come across as being 'too nice' or 'not enough of a leader.'" "One of the biggest challenges is that we do not acknowledge and appreciate the different forms of leadership that are presented by women. I believe we need a shift in what we think leadership can look like."
Does gender bias impede career growth?
More than half of respondents, regardless of their place of residence, agreed that "I personally feel like gender bias has affected my career growth in global health" (p = 0.44, see Table 2 ). Multivariate logistic regression showed that the only factor significantly associated with perceiving that gender bias had impacted one's career was being white. (See Table4).
Qualitative data suggest gender bias is a significant factor for women seeking leadership roles, but there is lack of agreement on whether it is any better or worse in global health than in other fields. "I think global health magnifies other existing gender bias and makes it even more complex when we are working in settings of cultural, economic, social, racial differences. I never noticed a 'glass ceiling' in my other work but in global health there is the bias I always heard about…" "I think global health is probably better than some fields in terms of number of women in leadership and opportunities to advance, but still gender bias/being treated differently can be hard and can lead to lower confidence." "It really depends on the country context as well as institution of focus, but across the board, it does appear that institutionalized gender bias is a barrier for most women working in this field, regardless of country of origin."
It is also noteworthy that male respondents recognized the impact of gender bias on their own career trajectories.
"When I said my own career was affected by gender bias, I meant that I have probably benefitted from bias, in that some of my success is likely attributable simply to looking the part, especially early on when I had no proven track record. I probably got the benefit of the doubt that women or members of minority groups might not have gotten."
Proposing solutions
Our final research question focused on perceptions regarding solutions and a pathway forward. Solutions fell into two main categories: individual solutions and metalevel solutions. As one respondent said, "We have largely focused on individual-level interventions to overcome (women's barriers to advancement) rather than looking at how we can change organizations, systems, and policies to better overcome these barriers. We need systemic interventions if we are going to make an impact."
At the same time, women describe needing tangible skills to help them navigate the challenges they face every day. "How should I talk to these demeaning superiors that at once puts them in their place but also doesn't leave them feeling alienated and threatened (and gets me fired?)"
For every barrier to advancement described above, respondents provided a variety of suggested solutions that ranged from individual-level to institutional or societal-level actions. For example, with regard to mentorship, respondents suggested that while senior women ought to seek out junior counterparts to mentor and include in high-level activities to facilitate their transition to positions of leadership, junior women ought to pro-actively seek out senior-level mentors and make their desire for leadership known. On an institutional level, incentivizing mentorship and increasing recruitment of women ought to be prioritized. Table 5 summarizes the most common solutions provided.
Discussion
The survey represents nearly 400 women and a score of men who are thinking about the issues of women's advancement in global health, wrestling with their complexity, and seeking a better way forward. This study found that, regardless of where women live and work and regardless of their age or stage of career, most agree that women face unique barriers to advancing to positions of leadership in global health. The types of barriers cited, including lack of mentorship, balancing work and home, and gender bias, are also common across respondents. However, LMIC respondents report lack of opportunities, financial constraints, and safety concerns more often than their HIC counterparts. In multivariate analysis, being Caucasian was the only factor that predicted a positive response to a perception that gender bias has affected career growth. This may have to do with white women's inherent privilege, allowing them to focus on gender as the main axis of bias, whereas women of color and other marginalized groups may have many other axes of bias that they perceive to have held them back. This supposition was borne out in the qualitative data, which found that women of color and other marginalized groups face a double burden -a finding we would have missed had we focused solely on quantitative data. Qualitative data also suggested that women and men have different leadership styles and the male model is seen as normative. One respondent said -Leadership training courses designed for women -Targeted Recruitment: Explicit solicitation of female applicants for leadership positions: "Women are less likely to apply for jobs unless they meet 100% of the requirements, versus men who will apply even if they meet 60% of the requirements… (Some organizations) now actively reach out to qualified women who might not otherwise apply and ask them to interview without waiting for them to apply. They do this because they also know that having more women in the applicant pool is beneficial." that as a leader, she was less interested in climbing a ladder than making the table bigger -which speaks to the crux of the difference in leadership styles. As a society, we are likely to benefit if we broaden our definition and mental model of what a good leader looks like. Despite the many barriers described, respondents offered a variety of creative solutions. Solutions range from individual-level suggestions (e.g. nominate female colleagues for awards) to more meta-level solutions (e.g. implement blinded recruitment policies) -yet there is overall agreement that solutions need to be implemented at all levels if we are to see significant changes. Future research is warranted that not only identifies key metrics of success and measures improvement over time, but assesses the impact of various interventions in contributing to that improvement. The 2017 Women Leaders in Global Health Conference served as a catalyst for important conversations about these issues [10] , but future research is needed to determine how we can translate conversations into tangible improvements.
More pronounced among LMIC respondents
There are several limitations to this research. First, our sample is predominantly white (50.1%) and overrepresented by those from HICs. While LMIC voices were heard through the qualitative data, their numbers and they type of respondents they likely were (English-speaking respondents who found their way to a conference based in the United States) may have affected the quantitative findings. Similarly, there were very few men in the sample, and thus we have few solutions offered by men. This research also reflects a convenience sample of those who expressed an interest in women's leadership in global health, and were motivated enough to complete an online survey. Thus the findings cannot be widely generalized. However, by virtue of their interest and familiarity with this topic, these individuals may provide more thoughtful reflections about both the origin of gender disparity and the ultimate solution. The final limitation is related to the fact that our study design included open-ended questions to generate qualitative data, not allowing for additional probes or supplemental interviews. However, the volume and breadth of responses provided yielded a wealth of information that suggests thematic saturation had been reached. This study is the first of its kind to attempt to quantify both the barriers to advancement for women leaders in global health, but also the potential solutions. While achieving gender parity will not be easy, we believe there is room for optimism. Individual women and men are motivated to make room at the table to ensure diversity of leadership styles and representation. Institutions can incentivize mentorship, create inclusive workplaces that recognize female leadership styles, and commit to targeted recruitment to find more diverse leaders and more female leaders. These interventions should take into account the unique challenges and opportunities of field work and the pressures they may impose on women, particularly those from LMICs. We believe that a new leadership paradigm that values diversity of thought and diversity of experience will benefit not only women aspiring to global health leadership positions, but ultimately it will further the causes to which both men and women in global health are committed.
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